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(Pers. ex Fr.) Kumm.] X . kauff ma11ii A.H. Sm. Volvariaceae 
Gregarious to cespitose on stump 
base. NWSP, 30 June 1962, MGW N5. 
T. ruti/ans (Schaeff. ex Fr.) Sing. 
[Tricho/oma rutilans (Schaeff. ex. 
Cespitose on moss and rotted stump. Pluteus aura11tiorugosus (Trop.) Sacc. 
[P. caloceps Atk.] NWSP, 18 Jun 1961, MGW N5. 
Fr.) Kumm.] 
Solitary on partially buried wood. 
X. te11uipes (Schw.) A.H. Sm. [Col/y-
bia tenuipes (Schw.) Sacc.] 
Scattered to gregarious on log. NW 
SP, 30 May 1965, MGW 1131. 
Scattered to gregarious in hollow of 
rotted stump. NWSP, 28 Sep 1962, 
MGW N2; 29 Jun 1963, MGW NJ . 
PL, 26 Sep 1965, MGW 1283. 
X eromphali11a campanella ( Batsch ex 
Fr.) Maire [Ompha/ia campa11el/a 
( Batsch ex Fr.) Kumm.] 
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LYDA BELTHUIS* 
ABSTRACT - Coleambally, a new irrigation unit, to the south of the Murrumbidgee Irrigation 
Area in Australia, has come into operation since 1960. It is the first land to receive water from 
the large Snowy Mountain power and water storage development in southeastern New South 
Wales. This district of some 139,000 acres now p roduces rice, wheat, hay, vegetables, fat lambs 
and wool. When all Snowy Mountain structures are completed and reservoirs filled, the irriga-
tion area will be more than trip'ied in size. 
The beginnings of large scale irrigation in inland New 
South Wales near the Murrumbidgee date from about 
1912, when the Burrinjuck Dam on this river was com-
pleted. By 1914, 622 farms covering 26,000 acres had 
been put into operation. This was later enlarged to its 
maximum of nearly 415,000 acres, some 267,000 irri-
gated in 1966. Any further developments depended on 
the Snowy Scheme. (Gogeldrie Weir, W.C.&l.C. Report, 
1964 ). 
With completion in 1959 of some Snowy structures, 
150,000 acre feet of water moved down the Murrum-
bidgee, and with completion of more structures by 1962 
an additional 20,000 acre feet of water was available. 
This made possible the first phase of Coleambally. 
In addition to surveying the land, i,t was necessary to 
provide facilities for carrying the water into the area. 
Gogeldrie Weir, 16 miles upstream from Darlington 
Point, completed by the Water Conservation and Irriga-
tion Commission, was opened in July, 1959. This ponds 
the Murrumbidgee, allowing water to be diverted south-
ward into Coleambally channel. By November, 1959 the 
offtake regulator on this channel was completed, and wa-
ter moved into this new service unit, 23 miles of which 
had been dug by June, 1960. (W.C.&l.C. Report, 1960) 
While these structures were being built, the Govern-
ment sub-divided large land-holdings, and offered units 
for indefinite lease, beginning in 1960. Various acts had 
* Lyda Belthuis, a Ph.D. in Geography from the University 
of Michigan, is a professor of geography at the University of 
Minnesota at Duluth. She has spent three extended periods in 
Australia studying irrigation agriculture, the latest in 1966. 
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been passed previously which had made preparation for 
this. (Irrigation Acts and Yearbooks) 
Coleambally Irrigation Area starts south of the Mur-
rumbidgee River near Darlington Point in line with 
Griffith twenty-one miles to the north, with the former 
center to the northwest of the developed part. The area 
stretches some miles eastward so that it also reaches to 
the south of Leeton. The latitude is about 34 ° 30' to 35 ° 
South. The area is crossed by 146° East longitude and 
stretches several minutes to either side. 
Area of Wiradjuri Tribe 
This district was first occupied by aborigines of the 
tribe Wiradjuri. Sturt and his party, the first white men 
in the area, came through in 1829 on their way to South 
Australia via the Murrumbidgee and Murray Rivers. The 
first settlers in 1838 were illegal squatters . Shortly there-
after various laws were made to legalize settlement and 
land purchase. 
The first settlement was based on cattle grazing, fol-
lowed by sheep ranching as early as 1843. These animals 
formed the basis of income on Coleambally until 1960. 
(T. Finley and T. Langford-Smith, M.I.A.) 
A Continental Climate 
Coleambally has a mild winter, hot summer, and 
semiarid continental climate. Winters are subject to 
morning frosts from time to time but are mild enough 
for continued growth of pastures, winter grains, and other 
foliage. The warm season is sufficiently long for the 200-
day growing season of cotton. The average rainfall is 
about 15 inches, but there is considerable variation. Dur-





. 3rd stage 
MAP I. - The Coleam'bally irrigation area is about 300 miles 
west of Sidney and slightly less than 200 miles northwest of Can-
berra, Australia's capital. 
ing the first five years of Coleambally development, pre-
cipitation during the warm season ranged from 10.66 
inches in I 960-61 to 5.99 in 1964-65. Roughly two-
thirds falls during the irrigation season from September 
through March. 
Geology and Physiography 
Conglomerates, sandstones, and quartzites are the 
main types of rocks in the area. Thin beds of clayey sedi-
ments occur interbedded in the sequence. 
Coleambally is part of a large inland plain less than 
500 feet above sea level sloping about two feet a mile 
to the southwest. Several stream courses cross this part 
of the plain, but those in the presently irrigated part are 
so buried that they are minor depressions hardly five 
feet below the level of the plain. Scattered sandhills ris-
ing 35 to 40 feet above the general level of the land are 
the dominant feature of the area. These originate from 
the beds of prior streams now buried. 
Micro-surface variations result from gilgai soils made 
of puffs of selfmulching material and alternate depres-
sions. These shifting mounds, two to four feet in diameter 
in both circular and linear shapes, and perhaps six inches 
high, while of good soil materials, are a problem to the 
farmers in their early years of cropping. (Geology-
M.I.A., Langford-Smith, Geographical Review) Geolo-
gists are not sure of their origin. Langford-Smith has 
written that, "Gilgais are developed as a result of frag-
ments of the A horizon falling down cracks into the B 
horizon. When the soil becomes saturated, the B horizon 
is forced to expand. The A horizon is pushed up into 
a series of mounds which are continually subj.ect to ero-
sion, until finally the B is exposed at the surface." 
Vegetation and Soils 
There is a wide variation of vegetation associations in 
Coleambally and nearby areas with the usual reJation-
ship to soil types. The gilgai or puffy soils commonly 
present in Coleambally are often treeless or carry Boree 
Journal of, Volume Thirty-five, Nos. 2 and 3, 1968-1969 
(Acacia pendula) where they have not been grazed, and 
Black Box (E. Largiflorens) in depressions, where the 
only heavy timber of the plain is found. Forage grasses 
there include Plains grass (Stipa aristiglumis), Wallaby 
grass ( Danthonia species), and in good seasons Trefoil 
( M. denticulata). The heavy (non-puffy) soils are also 
often treeless but may carry scattered Boree and Black 
Box with a dominance of Wallaby and Windmill grass 
and less commonly may have Spear grass (Stipa falcata) 
and associated native herbaceous species. (Bankers Con-
ference, I 960. Jessup and Wallin, 1964) 
Soils are suitable for mixed farming, and some are 
aeolian in origin. (Bankers Conference, 1960, Langford-
Smith, M.I.A.) 
Construction and Farm Allotment 
Geological analysis. soil studies, land surveys, and the 
compilation of hydrologic and climatic data preceded 
the allotment of farm sites. A headquarters was estab-
lished at Darlington Point and Gogeldrie Weir was con-
structed sixteen miles upstream. The main Coleambally 
channel was dug above and at right angles to the Weir. 
Other channels and roads as well as telephones and elec-
tricity also were provided. 
A minimum of 500 acres was established as the size of 
mixed farms. At least 400 acres were to be commandable 
for pastures and 300 of the 400 acres was to be suitable 
for rice in 60 acre rotations. The other 100 acres were 
designated for permanent pasture. Horticultural farms 
were to have at least 40 acres of irrigable land. (Irriga-
tion Farm Design, Bankers Conference, 1960) 
It was decided that the land would be held by the 
Crown and offered on indefinite lease for the closer settle-
ment of Coleambally. The contribution by the farmer for 
the use of the land is a yearly rental of 5 % of the un-
improved value of the land or $2 an acre. Shire rates 
(taxes) are 50 cents an acre. ( Bankers Conference, 
1960, Blowering Investigation, P. Coombe) 
Qualifications for settlers were that they have in the 
form of property or money some $17,000A. ( the Aus-
tralian dollar was $1.12 in U.S. at the time), that they 
have farm experience and knowledge of farm manage-
ment. Final selection was by ballot on the basis of 
qualifications. (Blowering Investigation and P. Coombe) 
The first task of the farmer on receiving his block 
was to have it properly surveyed so that the movement 
of irrigation water and drainage would be satisfactory. 
Following this the paddocks were laid out for efficient 
operation. Land preparation - ditching, contouring, grad-
ing, and fencing- all preceded cropping, establishment of 
pastures, and stocking with animals. (Bankers Confer-
ence, 1960) 
Development and Rapid Change 
Many farmers used a large shed as a combination home 
and equipment shelter in their early years, but by 1966 
many comfortable moderate-priced homes and a few 
really fine houses had been built. 
Table In reveals some of the rapid changes in the 
development of Coleambally. The first twenty-six farms 
were allotted in February, 1960. By June, 1962, they, 
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and an additional twenty-six had been developed. Two 
years later those in use numbered 183 and by June, 
1966, there were 194 farms, all that was possible by that 
time. The horticultural units developed less rapidly. By 
June, 1962, eight were planted . In June, 1966, 13 of 15 
were occupied and producing. 
Tables I and II show that rice and wheat are the most 
popular crops, as expected, but growing of others has 
been expanded. On the horticultural farms, where four 
or more years are necessary to produce a fruit crop, 
farmers have been growing vegetables to obtain an in-
come. 
Table II shows the extent to which sheep, cattle, and 
hogs have come into the farming picture, (P. Coombe) 
The rule allowing six years of rice growing has been 
amended somewhat in view of great demands for rice 
and available water. The first 26 farms are to be allowed 
two more years of rice growing and the next thirty-five 
will be given one additional year. After that, more farms 
will be available but the water supply will not have been 
greatly enlarged, so it will be necessary for farmers to 
shift from rice to some other crop, possibly cotton, for 
cash income. 
Because of the proposed closer settlement on nearly 
500,000 acres and prospects of a rural population of 
nearly 5,000, there obviously is need for a service cen-
TABLE I. Coleambally Irrigation Area, Status of Development 
June 30 of given years (in Acres) 
PRODUCT 
OR ITEM 1960 1 1962 2 1964 " 1966 ' 
Total Acres 21,015 89,844 125,886 139,572 
Area Irrigable . . .. . 13 ,775 29,923 98,607 98,619 
No. of Holdings ... 26 61 185 208 
Water Right . .. . .. 5,200 11,133 35,784 39,689 
Fallow .. . . .... ... 857 9,583 
Rice . ... .. . . ..... 3,167 9,162 11 ,723 
Other Cereals 
for Grain ..... .. . . 9,706 7,009 24,083 
Natural Pastures ... 105 
Lucerne, Grazing 
and Cutting .. ..... 110 200 1,297 
Perennial Pastures . . 1,146 4,655 1,241 
Self seeding Pastures 5 20,236 
Fodder Crops . . .. . 457 175 1,173 
Vineyards . . . . . . . . 40 50 
Citrus Orchards ... 35 35 
Deciduous Orchards } I 11 
Vegetables ..... . . 77 189 
Cotton . . . . . . . . . . . 120 
Fallow and 
Miscellaneous . . . . . 25,472 23,600 
Total Area 
Irrigated .. . .. . . ... 857 24.176 46,836 83,863 
Total Water 
( acre feet) ... . .... 535 35,436 83,574 130,098 
1 Annual Report of Water Conservation and Irriga tion Com-
mission, N.S.W. for year ending 30th June , I 960, p. 75. 
2 Annual Report of Water Conservation and Irrigation Com-
mission, N .S.W. for year ending 30th June, 1962, p. 81. 
" Annual R eport of Water Conservation and Irrigation Com-
mission, N.S.W. for year ending 30th June, 1964, p. 79 . 
'Typed data from Water Conservation and Irrigation Com-
mission Office Darlington Point, N.S.W. for year ending 30th 
June, 1966. 
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ter. It has been assumed that when the whole area is set-
tled, service needs will require a town of about 2,000 
population. Occupation permits for hotel, motel, petrol 
station, and other services have been considered. Dur-
ing the last half of 1966, a school and schoolmaster's 
house were built. (Bowland and W.C.&I.C., 1966) 
Projections for Future 
The Blowering Dam was completed by mid-1968, by 
which time Phase 2 of this development was started with 
29 new farms granted for the 1968-1969 season. The 
remaining 41 of the 70 planned for the first year (after 
the dam was finished) were to be available for the 1969 
TABLE II. Coleambally Production 
(in dollars A) , for years ending June 30) 
PRODUCT 
Wool . . . . . .. . . . . . . . 
Sheep . . . . .. . . .. . . . 
Cattle . .... ...... . . 
Pigs . ....... . . .. .. . 
Wheat and Oats . ... . 
Wheat ..... . .... . . 
Rice .. . .... ...... . 
Other Crops ... . .. . . 
Oats ..... . . . . .. . . . 
Ba rley .... . .... . . . . 
Vegetables . . . . .... . 
Sorghum ....... .. . . 
Cotton . .. .... . . . . . 
Baled H ay .. ... . .. . 
Viticultme . .. . .. . . . 
Miscellaneous .. ... . 
D airying . .. . . . .. .. . 









































'Annual Report of Water Conservation and Irrigation Com-
mission, N .S.W. for year ending 30th June, 1962, p. 21. 
2 Annual Report of the Water Conservation and Irrigation 
Commission, N .S.W. for year ending 30th June, I 964, pp. 20-21. 
"Typed data from Water Conservation and Irrigation Com-
mission Office, D arlington Point, N.S.W. for year ending 30th 
June, 1966. 
TABLE Ill. Status of Coleambally Farms 
(Incomplete Da ta ) 
6/ 60 6/ 62 6/64 
Miles of main channel. . . 23 
Miles of branch ditches . . 93 
Roads along Ch . ....... 40 121 
Additional roads . ...... 28 
No. of farms alloted 
"Large Area" . . .. .. . ... 26 91 
Horticultural ... .. ... . . 8 
No. of farms developed 
"Large Area" .. .... .. . 54 183 
Horticultural .. . . . ... .. 8 8 
No. of farms growing rice 54 152 
Yield of rice per acre -tons 2.805 2.64 






1 Annual Reports of Water Conservation and Irrigation Com-
mission, N.S.W. for years ending 30th June, 1960, pp. 8, 28 , 1962, 
pp. 7,21, 1964,p. 21. 
2 Interview with Mr. P. Coombe, Griffith, N .S.W. M ay 13, 1966. 
"Typed data from Water Conservation and Irrigation Com-
mission Office, Darlington Point, N.S.W. for year ending 30th 
June, 1966. 
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1970 irrigation season. After that 50 additional units 
for each of the next 11 years are to be granted. ( W agga 
(N.S.W.) Daily Advertiser, June 18, 1968). Completion 
of the $42 million Blowering Dam on the Tumut River 
marked the beginning of a new era in development of the 
Murrumbidgee Valley, and Stage Two has started with 
the letting of 29 new farms among more than 1500 appli-
cations. 
From 1970, Coleambally Irrigation Area mixed farms 
will be made available at the rate of 50 a year. Twenty-
nine farms are already released for irrigation, and 41 
more will be available for the 1969-1970 season. This 
is expected to allow development of half a million acres 
of the CJ.A. to proceed without delay. (Wagga, Daily 
Advertiser,June 18, 1968.) 
Economic Questions 
Both supporters and critics agree that Coleambally is 
the best-planned irrigation area in New South Wales. 
The area is expected to give a 7 to 9 per cent return on 
investment, depending upon the speed with which a farm 
is put into operation. (Prunster, 1964 and Current Events 
Bulletin, 1963). It is the most rapidly-developing irriga-
tion area in Australia and, when complete, will be the 
largest by far. It also is expected to be one of the most 
successful economically. 
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